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H and 13 C spectra were recorded on a JEOL 400 MHz (or 100 MHz for 13 C) or BRUKER 500 MHz spectrometer using either the residual solvent signal as an internal reference (CDCl 3 δH, 7.26 ppm, δC 77.1 ppm) or a tetramethylsilane (δH = 0.00, δC = 0.0) standard. Chemical shifts (δ) are reported in ppm. The following abbreviations are used: s (singlet), br s (broad singlet), d (doublet), t (triplet) and q (quartet). Mass spectra were obtained using a HRMS-ESI-Q-Time of Flight LC-MS (Synapt G2, Waters) or MALDI TOF/TOF Analyser (Applied Biosystems 4800 Plus). Infrared spectra (IR) were obtained using NICOLET 6700 FT-IR spectrophotometer using a KBr disc.
Melting points were measured using a VEEGO melting point apparatus in open glass capillary and values reported are uncorrected. High performance liquid chromatography (HPLC) was performed on Agilent Technologies 1260Infinity, attached with a C-18 column (Phenomenex, 5 μm, 4.6 × 250 mm). Fluorimetric and spectrophotometric measurements were performed using Thermo Scientific Varioscan microwell plate reader.
The purity of all compounds synthesized in this study was ≥ 95% as determined by HPLC and/or elemental analysis. All cellular experiments were performed in compliance with the relevant laws and institutional guidelines, and the institutional committee has approved the experiments.
Synthesis and Characterization. Compounds 3
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, 4a
2 and 5 3 have been previously reported and analytical data that we collected were consistent with the reported values.
Scheme S1. Synthesis of 3
General procedure for synthesis of 1a-1g. To a solution of ketone 2a-2g (1 mmol) and pnitrobenzylmercaptan 3 (2.5 mmol) in chloroform (5 mL) was added 0.5 equivalents of TiCl 4 at 0 °C. The resulting reaction mixture was allowed to warm up to rt and stirred overnight or until the consumption of the corresponding ketone (monitored by TLC). To the resulting heterogeneous mixture was then added brine (5 mL) and aqueous layer was extracted with CHCl 3 (3×10 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and concentrated. The crude material was purified using silica gel column chromatography, eluted with 4-8% EtOAc/pet ether to afford 1a-1g.
S3
Propane-2,2-diylbis((4-nitrobenzyl)sulfane) 1a: Following the general procedure for the synthesis of bis(4-nitrobenzyl)sulfane 1a (260 mg, 80%) was obtained as a colorless solid: mp 148-150 °C; FT-IR ( max , cm (1-(4-Fluorophenyl)ethane-1,1-diyl)bis((4-nitrobenzyl)sulfane) 1f: Following the general procedure for the synthesis of bis(4-nitrobenzyl)sulfane 1f was obtained as a semisolid compound with an yield of 42% (274 mg 7, 147.0, 144.9, 138.4, 129.9, 129.0, 128.8, 123.8, 115.6, 115.2, 62.0, 35. 
S4
2-(1,1-Bis((4-nitrobenzyl)thio)ethyl)thiophene 1g: Following the general procedure for the synthesis of bis(4-nitrobenzyl)sulfane 1g was obtained as a semisolid compound with an yield of 38% (266 mg 
Calibration curve of Na 2 S:
A stock solution of sodium sulfide 10 mM was prepared in water. A standard solutions of Na 2 S (20, 40, 60, 80, 100 μM) were prepared by diluting 20, 40, 60, 80 and 100 L of 1mM Na 2 S to 1 mL of water, respectively. 180 μL of standard solutions of Na 2 S and 20 L (1 mM) azo-BODIPY 4a was added to 96 well plate in triplicate. The resulting mixture was incubated at 37 °C for 10 min and fluorescence (excitation 444 nm; emission 520 nm) from reaction mixture was measured using microtiter plate reader.
Measurement of H 2 S using BODIPY-based dye 4a:
A stock solution of 1a-1g (2.5 mM) was prepared in DMSO and 10 mM NADH was prepared in HEPES buffer pH 7.4. A stock solution of commercially available E.
coli nitroreductase (NTR) was prepared using 1 mg of a lyophilized powder dissolved in HEPES buffer (2 mL).
A solution of 4a (1 mM) was prepared in DMSO and stored under dark conditions. The reaction mixture was prepared by adding 1a-1g (4 μL, 2.5 mM), NADH (10 μL, 10 mM) and NTR (4 μL stock as previously prepared)
in HEPES buffer of pH 7.4 (162 μL). The resulting mixture was incubated at 37 °C for 5 min. 20 μL of 4a (1 mM) was added to the above mixture and incubated for 10 min at 37 °C under dark conditions and fluorescence (excitation 444 nm; emission 520 nm) from reaction mixture was measured using microtiter plate reader. In the control experiment 1c was co-treated with competitive substrate of nitroreductase 5 (5 μL, 20 mM). Data presented are an average of three independent experiments. The yields reported are determined by a dose-response curve generated with Na 2 S (see above).
Detection of H 2 S from 1c using mBBr assay: A 10 mM stock solution of mBBr was prepared in degassed CH 3 CN and stored at -20 °C under dark conditions. A 100 mM sodium sulfide solution was prepared in degassed water and diluted it further to 1 mM in degassed water. Reaction mixture was prepared by adding sodium sulfide (30 μL, 1 mM), reaction buffer (70 μL, 100 mM Tris-HCl buffer pH 9.5 with 0.1 mM DTPA) and S5 mBBr (50 μL, 0.4 mM) under ambient conditions. The resulting mixture was incubated at room temperature for 30 min under dark conditions and quenched with 50 μL (1M HCl) solution. In the experiments of 1c with NTR, the reaction mixture was prepared by adding 1c (4 μL, 2.5 mM), NADH (10 μL, 10 mM) NTR (4 μL as prepared previously) in reaction buffer (82 μL) pH 9.5. The resulting mixture was incubated for 10 min at 37 °C. To this Measurement of H 2 S using NBD-fluorescein: Stock solutions of 1c and 5 (2.5 mM) were prepared in DMSO and 10 mM NADH was prepared in HEPES buffer pH 7.4. A stock solution of commercially available E. coli nitroreductase (NTR) was prepared using 1 mg of a lyophilized powder dissolved in HEPES buffer (2 mL). A solution of NBD-fluorescein (1 mM) was prepared in DMSO and stored under dark conditions. The reaction mixture was prepared by adding 1c or 5 (4 μL, 2.5 mM), NBD-fluorescein (2 μL, 1 mM), NADH (10 μL, 10 mM) and NTR (8 μL stock as previously prepared) in HEPES buffer of pH 7.4 (176 μL). The resulting mixture was incubated at 37 °C for 2 h. Fluorescence (excitation 490 nm; emission 514 nm) from reaction mixture was measured using microtiter plate reader. In the control experiment NTR + NADH were co-incubated with NBDfluorescein dye and the fluorescence value was subtracted from each data point (except for Na 2 S). Data presented are an average of three independent experiments. emission at 520 nm). The HPLC method used was as described previously. Oxidative stress measurement using roGFP2 redox sensor To examine the effect of H 2 O 2 or antibioticsinduced oxidative stress exposure and protective role of H 2 S, we used variable concentrations of Ampicillin, Amikacin and Ciprofloxacin for specific time points. roGFP2 expressing E.coli cells were firstly grown aerobically till mid-exponential phase (OD 600 of 0.6) and diluted to OD 600 of 0.2 followed by pre-treatment with 1c for 20 min. Specific concentration of antibiotics were used and biosensor response (405/488 ratio at a fixed emission of 520 nm) was measured. Increase in 405/488 ratio indicated that antibiotic exposure leads towards the oxidative stress induction. Figure S6 . Reduction-oxidation sensitive GFP (roGFP2) was used to measure dynamic changes in cytoplasmic redox potential of E. coli upon exposure to: H 2 O 2 , 1 mM; 1c, 100 M; Na 2 S, 100 M and 5, 100 M. Figure S7 . Dynamic changes in cytoplasmic redox potential of E. coli upon exposure to Cip 5 μg/mL; 1c, 100 μM.
Time-kill assay. Cells were grown aerobically till mid-exponential phase (OD 600 of 0.6) and diluted to OD 600 of 0.2 in LB-broth and pre-exposed to 1c (100 µM) was given for 20 min. Antibiotics and H 2 O 2 treatments were given for certain time points with their selective concentrations. For survival analysis, serial dilutions of cultures were plated at each time points on LB-Agar plates and plates were maintained at 37°C. CFUs were counted carefully and the results were calculated as bacterial survival percentage against their respective untreated control.
qRT-PCR analysis: E. coli cells were grown till mid-exponential phase (OD 600 of 0.6) and diluted to OD 600 of 0.2, followed by pre-treatment with 1c for 20 min. Antibiotic treatment was given for 1h and total RNA was isolated using Trizol method. First-strand cDNA synthesis was performed using 200 ng of the total RNA with iScript Select cDNA Synthesis Kit (Bio-Rad) using random oligonucleotide primers. PCR was performed using gene specific primers (Table S2 ). Gene expression was analyzed with real-time PCR using iQTM SYBR GreenSupermix (Bio-Rad) and a CFX96 RT-PCR system (Bio-Rad). Data analysis was performed with the CFX ManagerTM software (Bio-Rad). Table S1 . Sequences of primers used in this study 
